Diabetes mellitus (DM) epidemic-on a global scale-is a major and snowballing threat to public health, healthcare systems and economy, due to the cascade of pathologies triggered in a long-term manner after the DM manifestation. There are remarkable differences in the geographic disease spread and acceleration of an increasing DM prevalence recorded. Specifically, the highest initial prevalence of DM was recorded in the Eastern-Mediterranean region in 1980 followed by the highest acceleration of the epidemic characterised by 0.23% of an annual increase resulted in 2.3 times higher prevalence in the year 2014. In contrast, while the European region in 1980 demonstrated the second highest prevalence, the DM epidemic developments were kept much better under control compared to all other regions in the world. Although both non-modifiable and modifiable risk factors play a role in DM predisposition, cross-sectional investigations recently conducted amongst elderly individuals demonstrate that ageing as a non-modifiable risk factor is directly linked to unhealthy lifestyle as a well-acknowledged modifiable risk factor which, in turn, may strongly promote ageing process related to DM even in young populations. Consequently, specifically modifiable risk factors should receive a particular attention in the context of currently observed DM epidemic prognosed to expand significantly over 600 million of diabetes-diseased people by the year 2045. The article analyses demographic profiles of DM patient cohorts as well as the economic component of the DM-related crisis and provides prognosis for future scenarios on a global scale. The innovative approach by predictive diagnostics, targeted prevention and treatments tailored to the person in a suboptimal health condition (before clinical onset of the disease), as the medicine of the future is the most prominent option to reverse currently persisting disastrous trends in diabetes care. The key role of biomedical sciences in the future developments of diabetes care is discussed.
Introduction
Diabetes mellitus is a widespread disease with a total number close to half a billion of patients currently registered worldwide. Indeed, the prognoses which have been made and corrected since 1980s are getting more and more pessimistic; however, actually registered diabetes prevalence sufficiently outnumbers any pessimistic prognosis provided earlier (see Fig. 1 ). Another problem is that the annual pool of new cases of individuals diseased on diabetes type 2 becomes enriched by patients in the teenager-age. Finally, particularly individuals diseased on diabetes early in life are particularly predisposed to a cascade of severe diabetes-related complications with poor outcomes such as cardiovarcular disease, several types of cancer and neurological disorders. Corresponding statistics and mechanisms which underlie the cascade of diabetes-related patholologies have been summarised elsewhere [1] . These actualities alert the scientific community, caregivers and society at large for predictive and preventive strategies urgently needed to be developed for and implemented in the diabetes care.
Retrospective analysis of the increasing prevalence of diabetes on a global scale
Retrospective analysis of the diabetes mellitus (DM) prevalence over the last 3.5 decades (years 1980-2014 have been considered) [2] demonstrates epidemic developments in all world regions without any exception (see Fig. 2 ). However, there are remarkable differences in the geographic prevalence and acceleration of the increasing rates recorded. Specifically, the highest initial prevalence of DM was recorded in the EasternMediterranean region in 1980 followed by the highest acceleration of the epidemic characterised by 0.23% of an annual increase resulted in 2.3 times higher prevalence in the year 2014. Notable is that, although the African region originally demonstrated the lowest prevalence of DM, the acceleration of the DM epidemic was one of the strongest worldwide characterised by 0.12% of an annual increase resulted similarly to the leading Eastern-Mediterranean region in the 2.3 times higher prevalence in the year 2014. While originally the South-East Asian region demonstrated one of the lowest prevalences, in contrast, the acceleration was one of the highest characterised by 0.13% of an annual increase that resulted in the 2.1 times higher prevalence in the year 2014. Finally, while the European region in 1980 demonstrated the second highest prevalence, the DM epidemic developments evidently have been kept better under control compared to all other regions in the world. This achievement is clearly documented by the lowest rates of acceleration characterised by mild 0.06% of an annual increase resulting in the worldwide lowest increase of the prevalence (1.38 times) that actually corresponds to the second lowest DM prevalence in Europe amongst all other regions.
Main contributors to the DM predisposition and manifestation
DM is a multi-factorial disease, the manifestation of which is regulated by both genetic and epigenetic components. Several exogenous and endogenous risk factors are synergistically involved in the disease predisposition and clinical manifestation.
Non-modifiable risk factors
It is clearly documented that genetic predisposition plays an important role in the development of both diabetes type 1 and type 2 [4, 5] . Advanced age is another non-modifiable risk factor for diabetes manifestation. On the other hand, crosssectional investigations recently conducted amongst elderly individuals demonstrate that ageing as a non-modifiable risk [3] factor is directly linked to the unhealthy lifestyle as a modifiable risk factor [6] which, in turn, may strongly promote ageing processes and related diabetes onset even in young individuals as discussed in more detail below under BModifiable risk factors^. Current versus prognosed (year 2040) distribution of diabetes-diseased people between two age-categories is presented in Fig. 3 . Noteworthy, an increase (2.1 times) of DM patients aged 65-79 years is predicted to be significantly higher by the year 2040 compared to an increase (1.4 times) in the category 20-64 years old. Therefore, ageing and ageingrelated processes as an eminent risk factor should be thoroughly analysed from the view point of its individualised prediction (early biologic versus chronologic ageing) followed by targeted preventive measures in the context of diabetes.
Modifiable risk factors
Sedentary lifestyle, imbalanced nutrition, overweight and obesity, and multifaceted stress factors are considered as the diabetesrelated modifiable that means preventable risk factors. Contextually, current studies clearly demonstrate high relevance of individual factors synergistically contributing to the diabetes prevalence. In particular, following contributors have been recorded: irregular physical examination per year, physical inactivity, lack of attention paid to diet control, high-salt and high-fat diets, sedentary lifestyle, smoking, and regular alcohol uptake [6] . Obviously, the prevalence of the risk factor by being overweight depends not only on unhealthy lifestyle itself but also on the economic status of corresponding subgroups in the population. Specifically, the relationship between low versus high income status and overweight analysed demonstrates the highest rates of prevalence in upper middle-and high-income subpopulationssee Table 1 . Noteworthy, corresponding rates differ sufficiently between men and women that should be taken into consideration for a proper stratification. In order to be implemented effectively, preventive measures should be targeted towards the most affected subgroups considering all relevant factors including economic status and demographic profiles analysed below.
Demographic profiles
Patient stratification by the age demonstrated that currently, 77.3% of all diabetes patients correspond to the group 20-64 years of age, whereas the remaining 22.7% correspond to the age above 65 (see Fig. 3 ). Due to significant changes in demographic profiles reflected, for example, in a rapid ageing of the populations on a global scale, current patient's age distribution is prognosed to be shifted towards elderly by the year 2040 becoming 68.8% to 31.2% for the younger and older groups, respectively [7] . Significant changes in demographic profiles are expected to result in a shifted patients' distribution between urban and rural areas as demonstrated in Fig. 4 . Hence, the current distribution is 65% against 35% for the urban and rural areas, respectively. This difference is prognosed to grow up, further reaching the level over 74% of DM patients localised in the urban area increasing by 1.8 times versus 1.1 times in the rural area by the year 2040 compared to 2015.
In contrast, gender-related patient distribution profiles are not expected to change significantly by the year 2040 compared to the status quo remaining slightly below 50% for women versus slightly over 50% for men, in general (see Fig. 5 ). EPMA Journal (2018) 9:125-131
However, current (year 2017) demographic DM profiles stratified by both gender and age are much more complex demonstrating higher prevalence of men younger than 65 years of age but more prevalent female diabetic patients in the groups aged 65 and older [8] .
Global prognoses for the diabetes epidemic profiles
Due to many modifiable risk factors contributing (in both individual and synergistic manner) to DM predisposition and manifestation, any prognosis made for the next decades carries a highly speculative character. Moreover, the overall situation strongly depends on the scenario which will be systematically applied for further developments in healthcare sector and reflected in the quality of screening programmes, primary, secondary, and tertiary care, and either implemented or not innovative predictive and preventive approaches and personalisation of medical services. Therefore, significant deviations may be expected in the future against currently available prognoses. Nevertheless, a preliminary prognosis is of great importance for multifaceted aspects of the diabetes care to be considered and potentially revised in a long-term manner. In Fig. 6 , the prognostic estimations are presented for the DM prevalence against recently (year 2015) recorded numbers of patients worldwide. Absolute numbers recorded for the patients are the highest for both regions Western-Pacific and South-East ones. As summarised in Table 2 , both regions are the main contributors to the epidemic of diabetes demonstrating synergistically 56% of the currently registered entire DM patients' pool. Consequently, the prognostic estimations for the next decades are highly pessimistic for both regions demonstrating 1.4 till 1.8 times higher prevalence that corresponds to the similar level of the contribution by altogether 55.5% of entire patient's pool by the year 2040. Currently, the third biggest contributor is Europe with 14% of the entire DM patients' pool. However, the prognostic estimations are rather positive for the European region demonstrating the lowest increase in the DM prevalence compared to all other regions worldwide. In contrast, the highest increase in the DM prevalence is prognosed for the regions of Africa as well as North Africa & Middle-East by 2.4-and 2.0 times, respectively (see Table 2 ).
Economic disaster by the persistently inadequate diabetes care worldwide Table 3 shows top ten countries, which in year 2015 have recorded the highest numbers of diabetes patients worldwide. B1st^is used to demonstrate the country with the highest number of DM patients in corresponding regions [7] Diabetes epidemic-on a global scale-is a major and snowballing threat to public health, healthcare systems, and economy, due to the cascade of pathologies triggered in a long-term manner after the diabetes manifestation [1, 9] . The most frequent diabetes-related pathologies are a broad spectrum of cardiovascular diseases, neurodegenerative disorders, and several types of cancer with particularly aggressive metastatic disease and poor individual outcomes [10, 11] . Over 60% of diabetes patients develop retinopathy as the leading cause of blindness, and 40-60% of diabetics are affected by nephropathy [1] . Up to 50% of diabetic patients suffer from peripheral neuropathy, which predisposes them to impaired wound healing and chronic wounds [12] [13] [14] . In the USA alone, over 25 billion US $ are spent annually for the treatment of chronic wounds affecting around 6.5 million patients [15, 16] . Current annual costs per one diabetes patient divided into Bdirect^and Bindirect^costs for selected countries (in regions:
North and South America, Europe, Asia) are demonstrated in Table 4 [17] . Obviously, the budgets released per capita differ significantly from country to country, and the questions regarding the costs efficacy and justification remain open. The total diabetes-related costs in the USA, including medical expenses and lost productivity, were monitored at the level of $299.3 billion in 2010 [18] . If currently applied reactive (delayed) medical approaches will persist in diabetes care, the annual diabetes-related costs prognosed for the USA will increase to the level of 514.4 billion US $ by the year 2025 [18] . This level of expenses extrapolated to the prognosed number of individuals who may get diseased on diabetes worldwide would result in the overall budgets of about 772 billion US $ for USA alone and 8.5 trillion US $ needed to be spent for about 0.650 billion patients in total by the year 2040. These astronomic numbers clearly demonstrate an urgent necessity to reconsider currently persisting reactive and delayed services in diabetes care in favour of the cost-effective predictive and preventive medical approach. 
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From [7] . The italicised entry means the lowest increase in the DM prevalence prognosed (year 2040) for the corresponding region compared to all others; in contrast, entries marked in bold demonstrate the strongest contribution of corresponding regions to the global DM prevance both -currently and prognosed (year 2040) as well as the highest increase in the DM prevalence for the region till the year 2040 Table 3 Top ten countries which in the year 2015 have recorded the highest numbers of DM patients worldwide; corresponding position is assigned from the highest (position 1) to lowest (position 10) number of patients [6] Position in the list Country Number of adult diabetic patients, in million From [17] The key role of biomedical sciences in the future scenario of diabetes care: outlook and expert recommendations
Two opposed scenarios might be considered for the future developments of diabetes care.
A pessimistic scenario will follow current trends: on the one hand demonstrating rapidly increasing numbers of diabetesdiseased people and reaching the level of a billion patients worldwide in less than 30 years from now; on the other hand persisting services based on the reactive medical approach to treat clinically manifested diabetes and cascaded complications and collateral pathologies. Corresponding astronomic costs as presented by the above subchapters will strongly compromise the overall quality of diabetes care and may lead to a crash of particularly affected healthcare systems.
An optimistic scenario considers the paradigm shift from delayed medical services (disease care) to the advanced healthcare based on innovative approaches by predictive, preventive and personalised medicine (PPPM). However, this scenario might be feasible only in the case of innovative strategies applied synergistically by all stakeholders, namely researchers, caregivers, and policy-makers, amongst others. Table 5 summarises most innovative biomedical fields which are highly relevant for the development and practical application of the PPPM strategies. In the context of diabetes, notable are currently observed prompt strategical and technological developments in the fields of Brisk assessment^, Bprediction^, Bmodifiable risk factors^, Bstem cells^, and Bpersonalised medicine^.
On the other hand, specifically in diabetes research, currently underdeveloped are the below listed crucial fields, namely the following:
-INDIVIDUALISED PATIENT PROFILING essential to advance personalisation of diabetes care -BIOMARKER PATTERNS both pathology-and stagespecific ones, which are essential for innovative screening programmes, e.g. in adolescent populations to identify persons at high risk for cost-effective targeted prevention by working on modifiable risk facts, as well as for patients with manifested diabetes to predict and prevent a cascade of secondary pathologies or to avoid unnecessary therapies (negative prediction) -MULTIOMICS utilising all the advantages of biomedical knowledge collected to allow advanced multilevel diagnostics -BIG DATA which would specifically support comprehensive patient data analysis, multi-professional networking in the field of diabetes research and management, more precise patient stratification increasing cost-effectiveness of treatment modalities applied -MACHINE LEARNING to maximise an efficacy of the learning processes, disease modelling and optimised treatment algorithms, creating innovative predictive screening approaches, amongst others -International BIOBANKING system for long-term retrospective analyses; it is getting more and more obvious that effectively combating diabetes needs well-organised global professional collaborations
The most comprehensive PPPM approach including predictive diagnostics, targeted prevention and treatments tailored to the person as the essential parts of the entire strategy in diabetes research and concomitant medical services is systematically promoted by the EPMA Journal, as it is evident from the statistics provided in Table 5 . The greatest advantages of the PPPM against other innovative medical approaches such as Bprecision medicine^have been stated in the BEPMA position paper 2016^ [19] , as the most complex approach combining advantages of other individual medical approaches and minimising their specific disadvantages; the approach demonstrates clear concepts, with the highest level of maturity and most optimal strategies considering interests of healthy individuals, subpopulations, patient cohorts, healthcare systems, and the society as a whole.
